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1/ 



l SS#t4 0 0 nm~2 5 0 0 nm4WXttWHIiO*M«O^*J0 f /J 
I SSS#C4 0 0 nm~ 2 5 0 0 n m4'COXtt*©-««)*«fI*fcO^«*R0 r /X 

ttlB^©**^ *©H9*LJBIt, IR»l*WOlift, 

IMM*****'*,©*** 1 Offiffo«»ttfc#«lL-C, 4 0 0 nm~ 2 5 0 0 nmO 

) ©«aa*fn - k £#mfci-*w*« i tfctt 2 efs*w>*«* • 

o 

[ SSl-**tr^;*^MKPrP (Cu) tPrP (Ma) 

4 0 0 nm- 2 5 0 0 n m ©*«M«»***r*^ ^MMM*^**^ 

f zdi jjjj 6 3 

*Kt«lt»K*Rtr, 4 0 0 am- 2 5 0 0 nmO»MlO*t»B«Wl9 

U 4 00 nm~2 5 0 0 nm^OT^^W^i«« L ^ J ^* 
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S&M. 2 0 0 3 - 3 7 9 5 1 7 ^- v : 2/E 

SttoMJMfcO&A* 400nm~2500 n m©SL*«H^*^ * 0 5H&3*#f *fr 

lit Lfc£ 1 * fett 2 Kiam^WM; • itt*fl.#ftfl**r#ifco 

S^OflWLill*OJllL«^W«*^*#«* 400nm~2500 nm»Wi« 

7 0 0 nm~l 1 0 0 nm©i-»tftSl^ 110 0 nm~2 4 0 0 nmOfl O 

Mjf 1 3 1 

Y3^-Xfw^J-^^^^imWSD D n«i^#14^i^^^(:, 6 0 0 
nm~l 1 0 0 nm©*ft«iawjte*tt»[|iI*«lftOiEUJS»i-*fc*t, 
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1/ 



^^NIRSystem6500) *fflv>-C, 4 0 O nnr 

^U°^4»4 0 0 nm~ 2 5 0 0 nmKOX8W-«fl«^«»;* 

[ttttXft 1 1 #H 2 0 0 2 - 5 8 2 7 *** (* 1 ~ * 1 ■> 

l#ff»2] »|WO 0 1/7 5 4 2 0^r<£# (Hi - 5 jr. 3S 1 bfl; 
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2/ 



[KB «r * *^ <0^m 

H §? ^ifit «• £ mOcm 1 £H 4 K * (perturbat ion) & -5- *. **& 

M2 ****** 0 0 nm~2 5 0 0 

h£ 2 \z&2>&W\zXti\i. » (perturbation) fc-$-x.£rt*fc 

&Zk"?ffifl<n1!ktil (perturbation) ^4x.4ut#-eil)o 

4*Sir«»w»i. m»HWtt*i o*foM»e«iu, 4 0 

, WWI«#^tUTOCNS ( , T ^- M7 -K7fI) tCPS (37 
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3/ 



JK*«PtttC#RLT, 4 0 0 nm~ 2 5 0 0 nm©*«8B»»*»«f*tr-9 k#k, 
*£#^£L!«-fft kv^M (perturbation) Hxiufcl?, fPJ a .f f « 

*5 *>mip r p w/y ' p (Cu) hPrP (Mn) 
tzmmi-zzt tfx~ T^zm^-f ft ^ k £ * ° 

PiSlcMtt, 4 0 0 nm~ 2 5 0 0 nmO*ft«H©**«*iaa«te^ *bM»t 
fc#&^#tf*fH£k*«HKk-r*. 

fitt (perturbation) k, VdkDXiUR Wi" ft k V> ? «®J (perturbation) £^-x.ft-k 
WW^it«StMBt«tt, 4 0 0 nm~2 5 0 0 nmOfll 
M»H#Rf*kv^«M (perturbation) k, »I«t J ^ j «tt (pertur 
7«>»ft*«M»fc**Lt\ 4 0 0 nm~2 5 0 0 nm«> *«ft H*tt« 

kV^MM (perturbation) k, ^H»«MSt^« k v^»tt (^rtwtation) 

o 

[0 0 2 6] 

MM 9 *#©«*J»«>&« 4 0 0 n 2 5 0 0 n ?£&*ttB 

£ k-C«B*JL*fe. MB^<0M«*««^1*^ 

ft S * MJMHME*** LMfti" ft - k * s f § . 4^©* 
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^-vl 4/ 



tt£ei©«fe* ! fH fc*^ 7 0 0 nm ~ 1100 nm©*-©**«Hfc : 1 1 0 0 n 
2?I 4 0 0 n mJi=««tHW^t, «r«« 1 1 > 

5 0 0-1 0 0 0 nm«il^MI»«tI»t«^» 
*tS*K (Perturbation) fc, WMWUt J*^^^^? ** 

M (Perturbation) ****^^»^*^»5xvS?55?t?J-t"«* 

x 9 ? * nm **r n sais -r * k i o * * *mm-t *> - * * > **** 
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^-v : 5/ 



[0 0 3 8] 

1 ^cfv^-CfPJ-f <5>o 
[0 0 3 9] 

&#*kfrfti?NIRSystem6500) *JSv>T, 4 0 0 nm~2 5 0 0 n m t „ 

v»T3g**«f «rff-5^t±, BWftteOffi (»j£38v*tti»mffi) h/wf-^J:* 

TOIf«fM*tfc/:ft\ «J5--*@I»^*f (PLS) £ i 
t*tfc#-Cl4. «4WWf (PCA) KJ:**fr©«HI*fHfc#K:, 

±|fi^4ltL^#-^S»W^^--^^^ f± ^ Pirouette3.02 (GLt^xy^ttl 

MJfeO*^ (*•&'• perturbation ) *l«l;lfc#&#^*f *fr 

±Eo|*59-*f»*fflV^T«**4 0 0 nm~2 5 0 0 nmt«»»;2nmt* 

i»i o 5 i w-nnBtf^tK'^o z mmwi'3mn 
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6/ 



& o 

H2^*«4«?«a^^K©3ft**-(k<:*"t^ 5#*ffc61*W4 0 0 nm~ 

2 5 0 0 nm©im***©*OW«#i:l»Uit:, »*ftft*^C*o* 0 

# (response) ^CTV^S Cl fc*»fl*o 
|{^i*iMfc4WLfcKlc&i:**^«^»lf*^-^®^ (response) lj±, 

t, «K^ph*©«.»*#*fM)P^**^^*- -mat-Eli, 

(response) <0«ft (v7 h) j&MfcCTV»* Cl i:**fl«o 
[0 0 5 1] 

mnm 1 1 

S (37/9-S»tt7*K^*I) o«Wfc**LW©****£k;fc«^*-p-t\ if 
&BPW (Buffer peptone water) *«»iW^f'J 7t»XbfcW«#*4« 
U SBS** 1 mmClM^^AU, ZMWfeM.* 1 0" CPU (an- 

„ y) frt, i 0 - 10 CPUttl OftMISK^tft^^^ 4 0 0 nm~2 5 
0 0 nm(Dfc&mm<»m 3®&Wt^mVteLM®Lfrytfrffi*ft^ 2 nmfflPgOiffl 

Kig* L ^ V T * 4 1 m&* %> *> "W^* * o 
Ktt 3 7 *C4>— S£»J£fc l^*=o 

***Lfc«***LW*. :«#6iifcf-^, Pirouette3.02 (G 
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7/ 



I7CI±CPS©»tftot^ , '^° 

£tt 5 H6i:*tCN" 6-2 kii, CNSOWE^l 0" 6 CPU«4»2@ 
g«5jfe*V- ^"C** i k ^ttv^„ m^lU 7 l^tCP "6-3ilt CPS© 

■ 6 i^BD 7 J: ^, CNSkCPSk 1 0" 1 CP U * fe 1 0 

^yr-eaacps*, * i o - 1 0 c p u t aft**©*** & mm^mx 

CP S«5ft»»C^v>Tl±, Factor6<&&»*#* (cumulative) it 9 7 . 5 6_0 9 1 % 
X*h*) ^©A'Jf-va^IiSEV^S. 0 9 6 2 1 8U*5ilt^W4 
o Sfc, ^©WtrVa 1=0. 9 4 4 9 2 6 k£<9. «JK©ffiV^***«#e> 

cn s k c p s t ^xLtz^wmm^m^mK^mLtz^yy^^m^x 

*V'-ckjfcfl-fl*r (PCA) fcfrV*, «|lPCA»:J:»)#6)h.fc*liftfl' (Factorl) 
, *3 3iA» (Factors) , » 5 (Factors) K^<3^oy>tB9^l; 

#L 1 ^^CNStCPS^^^^^-^iitMt^-^^^^o ot 0. ffi* 
BiT?*ofcCNS tCP S k<3$IB0^ ™# ' i&ftMWiftlftt&K- 

J: >9 t^ipJSU-r^. - k ^-e # 4 o 

I 0 0 6 2 1 

H 10 (a) fc»44S-tWfja««tWKa**3Etfe*<OS I MC Afltf^Srfcfc^bTv* 

xWk 3@ki±, ztirti, na=f-<r>**>9 WBPw^fffl, kkw 

S ^itotoLlefctt*- smooth(15)J: :tt 15nm«j: 
^A-y'/^lU-fct*l), 1st Derivative (25) kli 2 5 n mm' — KWjtWJ& U 

(1 5nm«C) . (2 5nm*fc) ©f-J^S 

Srfr v> S I M C A#*r b CNSiCPSh©^^ Wfl!*** 4 . 2 5 4t*^ 

-fcfctMB* 7^^I^3 JBLtrtittf* 9^«#*ti: SftT* 9 . ±B-C#6 
*L*r* 7*1^81**4. 2 5 4^<Ot, CNSfcCPSmt:«OT«64SIMCAt 

<b *l£ £. k * s fJ * o 
[0 0 6 6] 
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BB10 (b) KttS IMCAt«^««»*tf J*^ J^CNStB 
ilBLfclW » (perturbation) tit, ^tS«4fHi ; 3iiJ 

mmm 2 ] 

WPrP (Cu) tPrP (Mn) ©«30*fr*o;fc«-e*o-C, 4 0 0 nm ~f^0? 

i°°^SU«*P r PC*C|»Wll»fiP**«ft4t»P r P (Cu 
*m5SSE*, lmg/mU 0. 5mg/ml 0 lmg/mK 0. 05mg 

*lllx«*Y*>*pcAm c^wwMf) c^wif^, ****** 

*Lfc»Y*K* (Factorl) , »3«» (Factors) , * 5 (FactorS) 

HI l ? (a) \tmi*&& (Factorl) fc*3-feK# (FactorS) |CJ:*Pr PfcP r P 

tSsW (Factors) U^PrPtPrP (Cu) tPrP (Mn) 
ilwlo Hill (c) tt**iW)±«»»n-fr^^Wi D 

Hll^a) HPrPfcPrP (Cu) tPrP (Mn) k*^*H«8fl«*frv>* 

s5 cul*«PrP (Cu) ^-^&iW*0,Mnl#PrP (Mn) 

H1? ? (1) (b) *^e>Mi^:, $£», (perturbation) * ^ 
5f*y*>«*P?PfcPrP (Cu) hPrP (Mn) ^HWi^^f 

ml 7 (I) *6fl*«e, (Factorl) tfl»t« 7 7 -^J* 

(Factorl) on-f 4 ^^OPC 1^^ 4 6 6 nmO*«* 

miiE# 2005-3025956 
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»3±ri£5a- (Factor3) ^n-f^^W^ >PC3kiH 3 
4 0 nm 1 4 2 4 n * ^5«^ (Factors) ~™ ' 
^^ f/PC5l ;j;H 3 6 4 nm, 1 3 9 4 nm, 1 4 7 6 nmO*«*«>« 

[0 0 7 6] 

jyv s IMC AfilW^lfv^ #^ 5^W©E«*>Bi L^»**B 1 2 l^t. 

PrP (Cu) fcPrP (Mn) hg&^ ? 28. 8 1 0, PrP (Cu) t 

J*?J*lB»«WM*ftWt (15W) ^«LHS|t1-^» (pert^bation) 
«ilft^»*»«*fl«k^ PrP (Cu) "^(Mn) 4tO«m 

[«#fl 3 ] 

A scFv*fflv>. ^tb-CBisphenolA^fflV^T, ftfftt (PBS^7t-) 

400nm~ 250 0 n rnOtWi®** 3 @l»&l*tf:£LHK3*L-C^fc3- 

iIE»W>Wil0ng/mK lOOng/mK 1 g/m K IOjk 

J^mIi^ i 3tc^i- 0 HI 3 (a) t±*fc*»Ve;& »K *»Measured Yfl^Jfefefc* 

J £ J n * J< t-- v a >«Mff k: " ^~ "> 3 s E , V * ■ 1 3 0 ( „ b 

) rSLtV^^ i@10BS|t^i^Factor50^a^^ (cumulative) 1*9 9. 9 4 
188%T*0 -eo^'Jf-V^liSEV^S. 5 5 8 6 0 7W-t^ 
LTV**. L*U SHIfcOabllMtlcJiiFtotorgoMWW^S. 9 4 5 6 7% 
r ^.jf-^ 3 ^iSEV#l. 0 0 8 7 8 5T?*4it*^Wi. 



/Co 

»fM-**fc* OIK 2 0#> 6 0^ 9 0»«O«»MtHLt, a-li-Ofct 

ffi®E#2 0 0 5-3 0 2 5 9 5 6 
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^^«L7t#W>-^^^«ftlmm^^;v^aXt. 4 0 0 nm~ 2 5 0 0 
n ffl «l^*311gI')Itl»UWt^of;^t^o 

fttfttjUL 1 4 K*fo 014 (a) iiMMeasured Y«**^«**2**L 

itzlu *!< U f->a«:^#?» it* /t 'J r - v h >KH S E V *■ II 4 ( b 
x riLtv , 5 ^ HsIORR»j-twJ:4Factor50jR«##* (cumulative) 119 8. 3 1 
8 4 W<DA'Jf-y 3 «SEV^0. 9 3 7 0 3 9^^^ 

Ltv»i. LH, 3H»«LJW»KJ:*Ftetor60*aWW9 9. 8 9 0 4%O 
A ,j f _y 3 >iiSEV#0. 4 6 6 6 7 5t*^t^UV^ 0 

J*S 8 3HM^*UW«**» (perturbation) 

mnm 5 1 

ftttfl 5 tt! * 'J T MM 7 

T Staphylococcus (msta) k. Streptococcus (mstr) J 

O^-IO" (colony/ml) » K k 1 mmOT^^U 4 

#feilfc£**bA'? r -**^ ±*5WMff (PC A) kSIMCAftWrfcfrofc. 

»Wtt**Hl 5C*t. EH 5tt*l£jR# (Factorl) k * 2 (FJctora k 
fcslKSh (Factors) *^tak«trk©*Wtt***Lt:*^ /<*r 'J Tmatatfk 
/t ^f'J Tmstr^ k HflSO S *t S t k *75 b-C V» 4 o 

±EUil:, VftH (3H) *t»a*UM*lc *f* 
**4 omift: i^.^f'J Tmsta^ k /** x 'J TmstrS^ k «*fc*OTlB k ft 

[£ifc« 6 ] 

ffliE#2 005-3025956 
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±1EO«|4eI**«^# 1 0t?HH«t Ltztf, — Ui~ 2 @a±W£ j£* * < ). J 

*W*yUia 1 6 fcH 1 7 izm-To HI 6 (a) (b) \$*<OMM (Blood Plasma) £ 
Y)l>Znm-f&ZtX^ *<D4r<D*&<DJ&frm& (FatM, Crude Proteinase 
K Casein* -feM > > True protein^BK , MUN?L*S#M* , LactosefLtt) fc^ 
«Lfc**-C*o-C, i 1 6 (c) (d) te*<D*%<DX^*Y)V*mW-J>ZtT,* 
<0^(OJim<r>m»9kSt (AlbuminT;V/5 Glucose^ n-X, BUNlfiL*m*SSS*) 

[0 0 9 7] 

ttz, HIl 7 (a) (b) (i^liO^^hA'S'tl-iit^^t-e, Z<D^<D*%<D 
m»£k (FatJTO, Crude Proteinase St > Casein* *£4> , True proteinMBK 
, MUNfL^*Sa* > LactoselUf) LW*ot, El 1 7 (c) (d) it 

JEo^&nz*? h^Srtf-iU-rai tt, (PH^-^-, NH3-N 

C3JB1KB*. C4BtK$0 fc^SI L"CV>S 0 

H 1 6 9 ( b ) *6fl4^i:, #3&^ K«*ir«* • >a*fl>#ftfl*f#ifcfc * ^ > ^ 
h A"ttta LtWv^BPTtlLOJjtiMllS^f a^ftfc 4^>fc» 

■c, 1 oo oBKiBJaTo^WKfcfc&ao mi 7 (b) ^t^i«©^^ 

* b ^?L4>^^^a^>*^V>jft^*R= 0. 9 0 2, p<0. 

0 0 1 tc-c^TfliJ-e it&zk &m %> o 

[0 0 9 9 ] , . . . t > . . . 

WjfemWfcH5&Bft«ftS"**fc v ^«tt (perturbation) 

[«f*J7] ^ 

fcv^«t&*#x.*^^> 5^-tJW:ftAL /:^t#CMtt 7 0 0 nm~ 
110 0 nm»JS-0*ftilii, 1100nm~2400 nmO»— Ojfefil6ffl^3fe 

JS*A*4*oT *#Kli:i±7 0 0 nm~ 110 0 nm<Ofi<OiS« 

-?-?>fc*b^ ^^ft^-etL-PtL 1 mm, 4mm, 1 0mmOE^*^/X»±l*fttCft 

7 0 0 nm~ 110 0 nmOfetSlt^M$f^9 - ^ 

[0 10 3] 
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if- 018 (a) C*t«lmmOffi»IMW#ttA»3A«:llx.*5*'fe^3Ctt 

HI 8 (b) 5H0ffe©*«r«i»-r*i^^ * 

mm 10mm»$tti^U:^^ 4 ftttft 

#6*Lfc*** FMPLSft^n^ f - -> 9iWf UWfeftfc S E C V 

(^n^''Jf->3^11) *119 (a) (b) (c) HTF-to 

Ill9 0 (a) CliFAT *«3feU«l©SECVT?*0, 019 

(b) ICtiPROTE IN (^fL^^SfiSmS) ta«Lfci©SECVe*9, 01 
9 (c) KttLACTOSE (^AtOAt»K) t«5feU»©SECV^UV»4 

o 

H19°(a) ^«OiSII^> ^* lmrnT ' MftfI ?lii~ii 0 
0 nmOSECV^O. 4 5tW, ft&ft 4 mm£ J: tf 1 0mmtjH[*W7 0 0- 

0-110 0 nmi:^Tit«J: < «feTffttT»*4 d fc^BSftfto 

4fcil9 (c) ICS+M^M****^ tt ** 1R * 7 S?^II£°i2f-S 
*£*«1 1 0 0 - 2 4 0 0 nmWSECV»0._0 9f*.^ 
$fc*Mg#7 0 0- 1 1 0 0 nm-eM^TOT'^^Cl.h^^L-Cv^o 

Xo^ftv^ «©**v»*£*fr3 «t»W*t^ttft<, d 

[HifeWI 8 ] 

;W :ftXL, fftt (perturbation) fc LT 1 OVOlEtftSlW^ 5 0 0- 1 0 0 
0 nmO»MH»**3IIIifc«J*UJ»#UT5M6fl'#f*trofc4 0 , T*** 0 

«ffi#JP#kfc tmol*ft«aE**«t4fcftO«it?* *Milk Checker (*U 

ifi#^^NIRSystem6500) £ffiV>T*>±<, #KRgtii^»*^, 

* £4 K#l ftfc * * * > * * P L S m t * n * > t 'J r - ~> a > K J: 9 »*r L * ■ 
2 0^-To 02 0 (a) ti»*f$*tfcEI»^^ b^«r^tT*U, 02 0 (b) fctt* 

0 2 0 \b) WJEfcttillLfcvMfrfr (Without EMF) £ fiFactorlOtfV* 'J v 

a^fiM (rVal) #0. 9 8T*»K W^'Jf-V 3 ^l (SEV) #0. 2 04 
2 6 9t*5ut^ltV>5o 

J^iffii-WUDLfclk (After Applying EMF) T?tt. Factor9^**t-?*LrVal= 0 . 

{HSE# 2005-3025956 
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9 9 6 2 5 6-C'SEV = 0. 0 8 7 2 1 2"C**o S *ffi*ttinbfcd*& (In the p 

resence of EMF) Factor9T?rVal = 0 . 9 9 7 4 8 3 T*SEV= 0 . 0 7 15 2 
8 tiotv^o 
[0 115] 

M (perturbation) <h It 1 0 V fcfsMni L=Sr**?>dH&«-*f-r*ttf % 

hum 9] 

[0 116] . _ 

mmm 9 « * y - a & v» w:!MM*0>Sp B n<Bjs# * ims-t- ^jtu-^a^-x^ 

»t*fet*:|t*«t?*oT, «3Jffili£*fl-#3te#Fruit Tester 20 (Fantec*fc») 
JBLT, 6 0 0 nm~l 1 0 0 n mWftftil©** 3 EgftfeQ iELHBStl-* 

[0117] 

fUBflRWWFlWWSE^fc tt, 2 0, 2 1 , 2 2 ms^)3t«tU $ <b fc£ <D®.&t>*£ 
1 0 1 1 8 J „ - * 

rn&s atxA-y> t —*m&s * fx p l s k ± * m^t •=& -r & * 

UTO#R*©*Wff»i: S E V (A>Jf-y3« 2 lfc* 

£ £ H^-tsituation t tt^9" > * OWOjS^^"?* o ^> l&3._smfc ti^ilJ^ 

mii 3IiIS^7 y -^^^A-v>^aL-C#^*^WL^Ci:^7iNLTV^ 0 

, l«.sm-lfc»±S&fc-&m#*froTV>SeLfcfc^LTV>ao $ 6 f fiPLS0» 
[0 12 0] 

viscosity(if6ST*^) 0, temparatufc l±»gE*7F U acidii&$£-&, saltiim 
moisyuretiTlc^^, oini^fc^LTV^o 
[0121] 

Viscosity (*SK) ^)SEV©W6 6 7 5^t^C§ 4*^ 4oO>4#, £*U± 
ft K O « ft t 5 + ^ - * B R * * * * ^ «* © @ <Elk * 5fe ^ * * * » 
[0 12 2] 

g|*o*ep£jjvri&2&3.siiu oi0 2 0, 2 1, 2 2m 
s Q j&RHRftt *l|aIBi:2IsIBfc3iaBfc«l»)aSL M#t L £ 7*- * £ * A - y > ^ftsS t 

[0 12 3] 

£ fc, 2 0 m s -C 3 IH&tfcJRIi L fc&T% 2 1 m s t? 3 SISiHEfffilt U $ <b fc. 2 2m 
[0 12 4] ^ 
«tt (perturbation) t LX 3 MitTO L Zftl t*K, PLS^n 

[0 12 5] _ . 

[0 12 6] 

±.m<ommm 1 fr%mm 9 x~mm l*: * ? k> 4 0 0 n m~ 2 5 0 0 n m^Mi 

ffiSE# 2005-3025956 
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[0127] 
[0128] 

[03] K^ttfr+w^^xUTitlijebfeR^RJR^^^ l^fr^-to 
[04] CNS^ii^^ F^Wo 
[SI 5] CP S©0J»'«* h**W*"o 
[0 6] CNSWM^^to 
[H7] CPS^^M0=Sr^1"o 

[0 8] ^ n ^;<'J f - a >|fft©tiSf ^/Pto 

[0 9] *1±J&# (Factorl) , *3 3EJ&# (Factor3) , # 5 (Factor5) 
(Clef < C N S t C P S © 3 ^TGT'n y h t^^c 

[010] (a) fcttCNSfcCPS©*?*mm****fcS IMCA#*f©tt* 
fc^U (b) frCtiS IMCA^io^JgU^^LTV^o 

[011] ( a ) 14* 1 £$3- (Factorl) t * 3 3£J&# (Factor3) fc J: * P r P 
tp r p (Cu) tPrP (Mn) LT*J «9 , (b) tt»3 5«* ( 

Factor3) * 5 (Factor5) k J: *«8Mt***U (c) l4-g-*L***L©=E 

[012] SIMCAWiSPrPhPrP (Cu) kPrP (Mn) <D&* 7 

[013] (a) {i^M^^^mm^iM^t^^O^fiH^/PL, (b) Kf4 
^ n 'J f - a > i: i Silf^I ^/Pto _ 

[014] (a) immm<o*-t-ifc*&*mfcLtzm<DtkMm.*7Fi,, (b) k 

[015] tWH***^'**^ 1 ^*^^* 0 * 1 *** (Factorl) k*2EE 
(Factor2) k*3£&# (Factor3) t K «t aMStafcrnstr^flMtt***^^ 

[016] (a) (b) (44^>JfiLi&*^* h^fe, ^^WMLOJfcfl***^* 
Lfctt**jFU (c) (d) \±^<D^%<D^^^ Yfrfrh, %<D2F<OMM<OJ&frm. 

[017] (a) (b) 14^<7>1 -f-O^^A©*^***^ 
«Lfc****U (c) (d) li*©4*L©X'<*'hA'*&* ^Wl^i^ 
«ft*MLfc>Bf**^L-CV>*o / ^^^^ 

18]^-fe^U^^ (a) liiftJMIHt*9, (b) liTOBTC* 
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„ (c) liLACT0SEOSECV^Uv»4, _ 
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[115] 



E<cl W BP dfl totes CPS Oon PLS 1 71 7QP37:Y2/PPS Con FBgressfcm VBctor 



0.01 



o.oo- 



-0.01 • 




Variable 



CPS Kegression vector. 

Important wavelengths: 740nm, 770nm, 808nm, 1156 1198nm, 1466nm, 
1650nm, 1686nm, 1704nm, 1720nm, 1750nm, 1846nm, 1890nm 
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CPS 


Factor6 


Percent cumulative 
0.952331 97.56091 


SEV Press Val 
3. 096218| 316.3566 


rVal SEC Press Cal rCal 
0.944926] 0.674208 11.81845 0.996617 


CNS 




Factor 9 


Percent cumulative SEV Press Val rVal SEC Press Cal r Cal 

0 000002 99.99999 3.04932 306.8456 [0. 90921l| 0.638169 9.774219 0.997202 
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[Hll 0] 

(a) 

SIMCAfi?*Jffp 



CNS^CPSCD^XPfliilf 









Al 


( Autosoale SmoothO 5),2nd Derivative(2o;; 


0.836 


A2 


(Autoscale.Smooth(15).1st Derivative(25)) 


0.823 


A3 


(Autoscale,Smooth(15) 2nd Derivative(25)) 


0.984 


A4 


7k. BPW. MXVkft 

(Autosca!e,Smooth(1 5), 1 nd Derivative(25)) 


1.156 


A5 


7Ks BPW. MXffiitt 

(Autoscale.Smooth(1 5).2st Derivative(25)) 


1.826 


A6 : 


7*U BPW. #§W>^ -/-<X»n 3HI 
( Autoscaie,Smooth(1 5),1 st Derivative(25)) 


4.254 


A7 


(Autoscale,Smooth(1 5),2nd Derivative(25)) 


2.103 


A8 


7K. bpw. atXR** i® 

(Autoscale,Smooth(15),1 st Derivative(25)) 


4.132 



(b) 





Pred. CNS 


Pred.CPS 


No match 


CNS 


34.0000 


0.0000 


0.0000 


CPS 


0.0000 


36.0000 


0.0000 
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IHi i] 



(a) 



•2 

1 




Mnl 



PrP-Mn 



-0.45 



Factorl 



1.05 



(b) 



0.05 
0 

-0.05 



-0.1 



PrP 
PtP-N$ 



■■Jlg-prP^Cu" 



-0.12 



-i 

0 0.12 

Factoi3 



0.24 
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Table 2 SIWICA Interclass Distance 





PrP-Cu 


PrP-Mn 


PrP 


PrP-Cu 
PrP-Mn 
PrP 


0.00 
28.81 
4.16 


28.81 
0.00 
11.44 


4.15 
11.44 
0.00 
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(a) 




(b) 



Factor9 
(30) 


Percent cumulative 
0.009203 99.94567 


SEV 
1.008785 


Press Val rVal SEC Press Cal rCal 
14.24707 0.866991 0.026814 0.002876 0.999969 


Factors 
j (IE) 


Percent cumulative 
1.745422 99.94188 


SEV 
3. 558607 


Press Val rVal SEC Press Cal r Cal 
88.64576 0.85991 0.41932 0.17583 0.99679 
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(a) 




Factor6 


Percent 


cumulative 




SEV 




Press Val 


rVal 


SEC 


Press Cal 


rCal 


(30) 


0.116864 


99.8904 




0. 466675 


8.058082 


0. 951239 


| 0.379212 


4.314054 


0.973881 




















FactorS 


Percent 


cumulative 


SEV 




Press Val 


rVal 


SEC 


Press Cal 


rCal 


(10) 


6.582126 


98.31849 


0. 937039 




3.512166 


0. 893979 j 


0.367026 


0.127468 


0.992689 
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Blood Plasma Spectra - Milk Component Estimation 

Table 3-1. Relationship between first 10 principal components of blood 
plasma spectra and milk components 



Parameter 



Fat, % 



Crude Protein, % 



Casein, % 



True protein, 



MUN,% 



mm max 



2.00 



2.88 



2.18 



2.74 



1.40 



5.47 



4.05 



2.87 



3.87 



3.10 



average 



3.41 



3.32 



2.62 



3.17 



2.00 



The best way of 
data transf. 



Log(in-) 



Dl 



Dl 



Dl 



0.698 



0.685 



0.728* 



0.683 
0.546 



Lactose, % 



4.12 



4.93 



4.54 



Log(l/T) 



0.534 



Statistically significant at. * P<0.05 

Table 3-2 NIRS calibration and validation results for estimation of milk 

' composition from the spectra of b lood plasma by PLS regression 



Parameter 



The best way 
of data transf. 



PLS 
factors 



SEC 



Fat, % 



Log£l£D 



0.612 



0.575 



0.692 



Crude protein, 



Dl 



4 



0.208 



0.829*** 
0.938*** 



0.377 
0.273 



Casein, % 



Dl 



0.108 
0.133 



Dl 



0.863*** 
0.938*** 



0.281 
0.584 



c) 



MUN,% 



Log(lflT) 



Lactose, % 



Dl 



0.248 
0.177 



0.596 



0.239 



Statistically significant at: *** P<0.001 

Milk Spectra - Blood Plasma Component Estimation 

Table 3-3. Relationship between first 10 principal components of milk spectra 
and some components of blood plasma 



Parameter 



Albumin, % 



mm 



2.87 



max 



3.58 



average 



3.25 



The best way of 
Data transf 



Log(l/T) 



0.624 



Glucose, mg/dl 



45.9 



72.7 



61.6 



BUN, % 



11.3 



21.2 



15.9 



i 



Log(lA-) 



0.361 



Log(irT) 



0.618 



Table 3-4 NIRS calibration and validation results for estimation of blood 
plasma composition from the spectra of milk b y PLS regression 



Parameter 



The best way 
of data transf. 



PLS 
factors 



SEC 



SECV 



d) 



Albumin, % 



Log(l/T) 



0.174 



0.718** 



0202 



Glucose, mg/dl 



LogQ£D 



4.588 



0.322 



4.691 



BUN, % 



Dl 



1.771 



0.682* 



1.969 



Statistically significant at: * P<0.05 ** PO.01 
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Rumen Juice Spectra - Milk Component Estimation 



(a) 



soectra and milk components , 




Parameter 


min 


max 


average 


The best way of 
Data transf . 


- 1 


Fat,% 


2.00 


5.47 


3.41 


Dl 


0.750* 


Crude Protein, % 


2.88 


4.05. 


3.32 


D2 


0.703 


Casein, % 


2.18 


2.87 


2.62 


D2 
D2 


0.826** 
0.698 


True protein, % 
MUN,% 


2.74 
1.40 


3.87 
3.10 


3.17 
2.00 


Log(l/T) 


0.665 


Lactose, % 


4.12 


4.93 


4.54 


Dl 


0.593 


Statistically signifu 


:antat: * 


P<0.05 ** P<0.01 







(b) 



composii 

Parameter 


:ion trom me speci 
The best way 
of data transf. 


ra oi r unici 
PLS 
factors 


SEC 


R 


SECV 


Fat,% 




5 


0.455 


0.766*** 


0.583 


Crude protein, % 


D2 


4 


0.138 


0.890*** 


0.231 


Casein, % 


D2 


5 
4 


0.091 
0.139 


0.902*** 
0.826*** 


0.191 
0.241 


True protein, % 
MUR% 


D2 

Lofc{l/T) 


7 


0.161 


0.942*** 


0.393 


Lactose, % 


Lofi(l/T) 


3 


0.204 


0.283 


0.232 



(c) 



(d) 



Milk Spectra - Rumen Juice Component Estimation 

Table 4-3. Relationship between first 10 principal components of milk spectra 

J - .nmnnnontc nf nitnpn mice 



a 

Parameter 


no sonic w 
min 


max 


average 


The best way of 
Data transf. 


R 


PH 


5.4 


6.5 


6.27 


LoRd/H 


0.515 


NH 3 -N 


2.2 


18.8 


8.42 


Log(l/T) 


0.516 


c 2 


50.4 


64.6 


58.6 


Log(l/T) 


0.555 


c 3 


16.9 


36.1 


23.1 


Log(l/T) 


0.532 




11.1 


19.0 


14.7 


Lor(1/T) 


0.457 



Table 4-4. NIRS calibration and validation results for estimation of rumen 



1U 

Parameter 


nee composition n 
The best way 
of data transf 


PLS 
factors 


SEC 


R 


SECV 


PH 


Log(l/T) 


4 


0.26 


0.471 


0.27 


NHj-N 


Log(l/T) 


7 


3.70 


0.649* 


4.22 


C 2 


Log(l/T) 


7 


3.02 


0.692** 


3.56 


c 3 


Lojrfl/D) 


7 


3.48 


0.686* 


4.06 


1 c 4 


Log(l/T) 


6 


1.71 

l A1 


0.569 


1.89 
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Influence of Investigated parameters on NJRS for FAT 
... measurement (SECV) 




Coy 
No91 



Influence of Investigated parameters on NIRS for PROTEIN 
ah measurement (SECV) 




Co* 
No91 

Influence of investigated parameters on NIRS for LACTOSE 
measurement (SECV) 

All 




Cow 
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2 0] 



Milk Fat measured in Electromagnetic field, Regression vector, Smooth (25) 

OnlvBectfoMagnettoNBRS measurements PUS 1 9051 51 7.Y1 /FatiRegression Vgc 



698nm 898nm 
Var iable 

Wavelengths: 534nm, 620nm, 688nxn. 694nm, 778nm, 844nm, 858nm> 858nm, 
940nm 



) 





Factors 


SEV 


rVal 


SEC 


rCal 


Without EMF 


FactorlO 


0.204269 1 


0.980037 


0.136665 


0.994630 


After Applying 












EMF 


Factor9 


0.087212 


0.996256 


0.067217 


0.998611 


In the presence 












of EMF 


Factor9 


|0.071528| 


0.997483 


0.056339 


0.999024 
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